
13Rec'dPCT/PT 03 MAR my*'™"™ 




SPECIFICATION 




[Field of Art] 



MAGNIFYING OBSERVATION APPARATUS 



The present invention relates to a magnifying observation 
apparatus suitable for magnifying and observing various objects in 
various fields, including the fields of beauty, medical care, science, 
and industry. 
[Background Art] 

Heretofore, as magnifying and observing instruments or devices 
there have been used, for example, microscopes and magnifiers. But in 
the case of a microscope, it is necessary to process an object to be 
observed and then take it to the microscope side. On the other hand, 
in the case of a magnifier, it is possible to take the magnifier itself 
to an object side to be observed and observe the object without 
applying any processing thereto; however, the magnification is low. 

With such circumstances as background, the applicant in the 
present case has previously developed a magnifying and observing system 
having both the merit of high magnification of the microscope and the 
merit of handiness of the magnifier (Japanese Patent Laid Open No. 
308527/89, Japanese Patent Application Nos. 26462/89 and 273419/89, U.S. 
Patent Nos. 4,930,851 and 4,988,158). 

The magnifying and observing system comprises a system body (not 
shown) composed of a monitor display and a controller, and an image 
pick-up apparatus (a lens barrel and a light condensing guide which are 
referred to in Japanese Patent Laid Open No. 308527/89) 100 shown in 
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Fig. 13. The image pick-up apparatus 100 contains a magnifying and 
focusing optical system 102 and also incorporates therein optical fibers 
103 for conducting into the apparatus an illuminating light to 
illuminate an object M to be observed from a light source provided on 
the system body side. The image pick-up apparatus 100 is further 
provided at a front end thereof with a light condensing guide 105. 
While the image pick-up apparatus is held by hand, the light condensing 
guide 105 is brought into abutment with the object H or is drawn close 
thereto, then an image obtained by an imaging device (a solid-state 
image sensing device) 104 incorporated in the image pick-up apparatus 
100 is reproduced on the display and observed. The image pick-up 
apparatus 100 is constructed so that the focus is sure to be taken 
automatically when a front end of the light condensing guide 105 is 
brought into abutment with the object M or drawn close to the object up 
to a predetermined distance. Anybody can make observation at a 
magnification of fifty to several thousand diameters without the need of 
any skill or practice. 

In such magnifying and observing system, however, a light source 
is disposed within the controller for obtaining a stronger illuminating 
light, which is conducted from the light source to the image pick-up 
apparatus through optical fibers. A control circuit unit interposed 
between the imaging device and the display for reproduction is also 
provided within the controller. Thus, the controller is needed in 
addition to the image pick-up apparatus and the display, resulting in 
increase in size as a whole. This point causes dissatisfaction in the 
case where a greater importance is attached to handiness. 
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The magnifying and observing system disclosed in the foregoing 
Japanese Patent Laid Open No. 308527/89 or No. 26462/89 or Japanese 
Patent Application No. 273419/89, the image pick-up apparatus is 
provided with an illuminating means, as noted previously, and an image 
of an object observed is taken in while the object is lighted by the 
illuminating means, then it is reproduced on the display provided on 
the system body side and is observed. Therefore, it is possible to 
make a stand-free observation, that is, carrying the image pick-up 
apparatus by hand up to an object to be observed and then making 
observation while keeping the object in place. 

In such observation system, however, the light source for 
illuminating an object to be observed is formed by optical fibers, as 
mentioned above. More particularly, light is conducted through a 
bundle of optical fibers from the external light source, and front ends 
of the optical fibers of the bundle are arranged annularly to form an 
internal light source. The formation of such an internal light source 
can afford a stronger and uniform illuminating light, but requires the 
external light source, or the construction of the image pick-up 
apparatus becomes complicated. Besides, since expensive optical fibers 
are used, an increase of cost is unavoidable. Further, a very strong 
external light source is needed because there occurs propagation loss. 

Also in Japanese Patent Application No. 224327/90 (Laid Open 
No. 107411/92) there is shown an example of a magnifying observation 
apparatus. This system has been developed for making the magnifying 
observation apparatus disclosed in the foregoing Japanese Patent Laid 
Open No. 308527/89, or Japanese Patent Application No. 26462/89 or No. 
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273419/89 smaller in size and easier to handle. To this end, several 
improvements are made therein. 

One of the improvements resides in a construction wherein not 
only an imaging device but also a control circuit unit for controlling 
the imaging device is incorporated in an image pick-up apparatus of 
the observation system in question. Another improvement resides in 
that a front end portion of the image pick-up apparatus is bent 
sideways with respect to the body portion so that it can be handled in 
a direction which permits easy observation. At the same time, a 
reflecting mirror is used to change the direction of image light from 
an object observed. This is owing to the circumstances that since the 
imaging device is integrally connected with the control circuit unit, a 
light sensing surface of the imaging device cannot be made directly 
perpendicular to the direction of image light incident from the 
sideways-bent front end portion of the image pick-up apparatus. Thus, 
the structure using a reflecting mirror is not always desirable. The 
use of a reflecting mirror results in increase in the number of parts 
and a more complicated structure. Moreover, for example, in the case 
of using a polarized light, the polarized light is disturbed by the 
reflecting mirror, so that an accurate observation is impaired. 

Further, all of the observation apparatus referred to above 
involve troublesomeness such that the replacement of optical system is 
necessary each time the magnification is to be changed. 

The use of a magnification-variable optical system having a 
fixed focal plane is a solution to avoiding such troublesomeness, but 
those known heretofore as such magnification-variable structure are not 
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suitable for stand-free observation systems. In more particular terms, 
a zoom lens is a typical example of such magnification-variable 
structure, but the principle thereof is such that a focal length is 
changed continuously by changing a mutual spacing of plural constituent 
lenses. Its design and structure are complicated and an increase in 
size of the optical system used therein is unavoidable. Thus, the 
zoom lens is not suitable to an observation system for stand-free 
observation in which simple structure and small size are ideal. 

The present invention which has been accomplished under the 
above-mentioned background aims at attaining a reduction in size and 
handiness to a greater extent than in the conventional magnifying 
observation apparatus having such basic structure as referred to 
above. 

It is another object of the present invention to provide a 
magnifying observation apparatus having a structure which does not 
require the use of optical fibers. 

It is a further object of the present invention to provide a 
structure of an image pick-up apparatus having a front end portion 
bent sideways with respect to a body portion thereof which structure 
does not require the use of a reflecting mirror for focusing an image 
light incident from the bent front end portion onto a light receiving 
surface of an imaging device. 

It is a still further object of the invention to provide a 
simple magnification-variable structure, namely, a simple zooming 
structure, suitable to an observation system for stand-free observation. 
[Disclosure of the Invention] 
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According to the present invention, in a magnifying observation 
apparatus wherein an image of an object picked up by an image pick-up 
apparatus is reproduced on a display and observed, at least an imaging 
device, a control circuit unit for the imaging device, an optical 
system for focusing the image of the object on the imaging device, and 
a lamp as a light source for illuminating an object to be observed, are 
incorporated in the image pick-up apparatus. 

In this magnifying observation apparatus according to the 
invention, since the light-source lamp and the control circuit unit, in 
addition to the imaging device, are also incorporated in the image 
pick-up apparatus, the controller which is needed in the foregoing 
conventional systems is no longer necessary, so that the system is 
reduced in size as a whole. Besides, since the lamp as a light source 
incorporated in the image pick-up apparatus illuminates an object to be 
observed directly in close proximity thereto, there is no propagation 
loss which occurs in the use of optical fibers, and therefore it is 
possible to use a lamp of a smaller output. Thus, the incorporation of 
a light-source lamp into the image pick-up apparatus leads to the 
possibility of a marked reduction in size of the lamp itself. Also as 
to the control circuit unit, since it is closer to the imaging device, 
it is possible to use a control circuit unit of a far smaller capacity 
than in the conventional systems, and thus the incorporation of a 
control circuit unit into the image pick-up apparatus leads to the 
possibility of a great reduction in size of the same unit. That is, 
these reductions in size permit their incorporation to a still further 
extent, and such an organic correlation brings about the reduction in 



- 6 - 




size of the whole. The term "light-source lamp" or "lamp" as used 
herein and also in the appended claims is used in a broad concept 
which covers not only incandescent lamps and fluorescent lamps but 
also light emitting diode and the like. 

In the present invention, the light-source lamp is constituted 
as a lamp unit comprising plural lamps arranged in a predetermined 
state on a board. The whole of the lamp unit can be mounted and removed. 
That is, by using a plurality of small lamps in a predetermined state 
of arrangements it is made possible to accommodate in a narrow space a 
light source which can supply a required illuminative force, and obtain 
illumination which is uniform and does not give rise to unevenness in 
luminance for an object to be observed. Besides, since the whole of 
the lamp unit can be mounted and removed, it is possible to effect the 
replacement of lamps easily. 

In the present invention, moreover, a front end portion of the 
image pick-up apparatus is bent sideways with respect to the body 
portion thereof, and the imaging device is incorporated in the image 
pick-up apparatus in such a manner that a light receiving surface of 
the imaging device is perpendicular to the optical axis of an image 
light which is incident from the bent front end portion. 
Consequently, it is possible to make observation in a sideways facing 
state of the image pick-up apparatus, that is, while the longitudinal 
side of the image pick-up apparatus is placed in parallel with the 
surface of an object to be observed. For example, in observing skin of 
user's face, observation can be done more easily. Moreover, since the 
light receiving surface of the imaging device is positioned 
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perpendicularly to the optical axis of an image light which is 
incident from the bent front end portion, it is not necessary to change 
the optical axis of the light and hence it is not necessary to use a 
reflecting mirror. 

Further, in the present invention, a simple zooming structure 
is formed by allowing an objective lens and an imaging device to slide 
inter lockedly while forming a predetermined relation between the two. 

This simple zooming structure utilizes the fact that a 
magnification, m, obtained by an optical system has the relation of m 
= b/a (a: distance between an object to be observed and the objective 
lens, b: distance between the objective lens and the imaging device). 
The value of m = b/a is changed continuously by allowing the objective 
lens and the imaging device to slide in an interlocked state which 
satisfies the relation of 1/a + 1/b = 1/f (f: focal length of the 
objective lens). As a result, it is possible to change magnification 
while maintaining the image pick-up apparatus at a predetermined 
certain distance from the object to be observed. 

A preferred structure of such interlocked sliding of the 
optical system and the imaging device utilizes a cam structure. More 
specifically, the objective lens is held in a fixed state by an 
optical system holding cylinder having a roller projection on the 
periphery thereof, while the imaging device is held also in a fixed 
state by an imaging device holding cylinder having a roller projection 
on the periphery thereof. The holding cylinders are both held slidably 
by an intermediate cylinder having a rectilinear guide slot formed on 
the periphery thereof. Further, the intermediate cylinder is held for 



relative rotation by a cam cylinder having cam slots for the optical 
system and the imaging device, respectively, which cam slots are formed 
in the periphery of the cam cylinder. Upon rotation of the cam cylinder, 
the roller projections which are engaged through the guide slot of the 
intermediate cylinder with the cam slots for the optical system and 
the imaging device, respectively, of the cam cylinder, are all 
individually restricted their movement by the cam slots each formed in 
a predetermined curvilinear shape. Consequently, the objective lens 
and the imaging device slide interlockedly under a predetermined 
relationship while their rotation is prevented by the guide slot of 
the intermediate cylinder. 
[Brief Description of the Drawings] 

Fig. 1 is a construction diagram of an image pick-up apparatus 
according to a first embodiment of the invention; 

Fig. 2 is a partial perspective view of the image pick-up 
apparatus of the first embodiment; 

Fig. 3 is a perspective view showing a relation between a lamp 
unit and connecting terminals in the image pick-up apparatus of the 
fcirst embodiment; 



j Fig. 4 is an electric circuit diagram of the image pick-up 

apparatus of the first embodiment; 

Fig. 5 is a construction diagram of an image pick-up apparatus 
according to a second embodiment of the invention; 

Fig. 6 is a partial perspective view of the image pick-up 
apparatus of the second embodiment; 




Fig. 7 is a perspective view showing a relation between a lamp 
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unit and connecting terminals in the image pick-up apparatus of the 
second embodiment; 

Fig. 8 is an electric circuit diagram of the image pick-up 
apparatus of the second embodiment; 

Fig. 9 is a construction diagram of an image pick-up apparatus 
according to a third embodiment of the invention; 

Fig. 10 is an exploded perspective view of a slide mechanism; 

Fig. 11 is a construction diagram of an observation system 
using the image pick-up apparatus of the third embodiment; 

Fig. 12 is an explanatory diagram showing a relation among an 
object to be observed, an objective lens and an imaging device; and 

Fig. 13 is a construction diagram of an image pick-up apparatus 
in a conventional magnifying system. 
[Forms for Practicing the Invention] 

Embodiments of the present invention will be described 
hereinunder. 

First Embodiment (Fig. 1 to Fig. 4) 

An image pick-up apparatus 1 according to this embodiment 
includes an imaging means 2, an optical means 3 and a light source 
means 4, which are enclosed within a case 5. It is of a size which 
permits the apparatus to be grasped easily by one hand. Its front end 
portion is bent in an inclined state so as to be suitable for observing 
the face skin while the apparatus is held by one hand. 

The imaging means 2 comprises an imaging device 10 using a CCD 
and a control circuit unit 13 for controlling the imaging device 10 
and for amplifying an image signal. 
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The optical means 3 comprises an optical lens 14 and plural 
flare stops 15, 15, .... The flare stops 15, 15, ... are provided 
projectingly in an annular form to form a minimum optical path T 
required. The formation of such optical path T by the flare stops 15, 
15, ... is extremely useful in obtaining a clear image. 

In association with the optical means 3, a polarizing unit 16 
is disposed just in front of the optical lens 14. Fiirther. in the 
optical path between the optical lens 14 and ar^ objection -M to be 
observed there is disposed a reflecting mirror 17 in a front position 
with respect to the polarizing unit 16. 

The polarizing unit 16 comprises a second polarizer 18 and a 
polarization plane rotating means 19. Polarized light obtained by a 
first polarizer 22 which will be described later can be shut off by 
turning ON a non-reflection image switch 21 provided on the outer 
surface of the case 5. More specifically, in this embodiment, a liquid 
crystal is used as the polarization plane rotating means 19. As shown 
in the circuit diagram of Fig. 4, upon turning ON of the non- 
reflection image switch 21, lamps 23, 23, ... of the light source means 
4 which will be described later go on and an oscillator 24 operates, so 
that the polarization plane rotating means 19 causes the polarization 
plane of polarized light to rotate 90 ° and hence the polarized light 
obtained by the first polarizer 22 is cut off by the second polarizer 
18. Conversely, when the non-reflection image switch 21 is OFF, the 
polarized light can pass through the second polarizer 18. 

It is a reflection image switch 25 that is disposed in parallel 
with the non-reflection image switch 21. When the switch 25 is turned 



ON, only the lamps 23, 23, ... of the light source means 4 go on. 

Thus, by utilizing the polarized light, it is made possible to 
select an image light and perform more versatile observations. The 
light from the object M to be observed is classified into a surface 
reflected light reflected directly by the surface of the object M and 
a non-surface reflected light which has once passed through the 
surface layer of the object M. The surface reflected light retains 
the polarizabi 1 ity obtained by the first polarizer 22, whereas the 
non-surface reflected light loses polarizabi 1 ity and becomes a natural 
light. Therefore, an image containing such surface reflected light 
and an image not containing it can be observed selectively according 
to whether the polarized light is allowed to pass or cut off. By such 
a selective observation it is made possible to observe a surface state 
or structure of an object which can be seen more clearly by the use of 
a surface reflected light, as well as a surface state or structure of 
an object which can be seen more clearly by the use of a non-surface 
reflected light, both in a state easier to see. Thus, the versatility 
of observation is attained. 

The reason why the polarizing unit 16 is disposed just in front 
of the optical lens 14 is that the maximum operating temperature of the 
polarization plane rotating means 19 using liquid crystal is about 40 
° C, but the temperature near the light source means 4 which will be 
described later sometimes exceeds the maximum operating temperature, 
so at such a higher temperature the polarization plane rotating means 
19 may not operate accurately. 

The reflecting mirror 17 is provided for changing the optical 



-12- 




• 



path in accordance with the inclination of the front end portion 
mentioned previously. It is a surface reflection type. More 
specifically, a reflective surface of the reflecting mirror 17 is 
exposed and light is reflected directly by the exposed reflective 
surface, unlike an ordinary type of mirror in which a reflective 
surface is formed at the back of a transparent material (e.g. glass) 
and light passes through the transparent material at the time of 
reflection. 

The use of such a surface reflection type reflecting mirror is 
related to the foregoing polarization. More particularly, since the 
polarizing unit 16 must be disposed in a position rearer than the 
reflecting mirror 17 for the reason stated above, the passage of 
polarized light through a transparent material will result in the 
polarizability thereof being disturbed, thus making it impossible to 
effect accurately such observation using polarized light as mentioned 
above. The light source means 4 comprises a lamp unit 26, a diffusion 
preventing mirror 27 and a lighting/processing unit 28. 

As shown in Figs. 2 and 3, the lamp unit 26 comprises a 
plurality (four in this embodiment) of lamps 23, 23, ... arranged side 
by side on a board 29. It can be mounted and removed through the 
board 29 with respect to a mounting hole 30 formed in the case 5. 

As shown in Fig. 4, the four lamps 23, 23, ... are connected in 
series, and assuming that a rated voltage of each lamp 23 is 2.5V, a 
voltage of 12V is applied to the series-connected lamps. This is 
because by applying a voltage 20% higher than the total rated voltage 
of 10V of the four lamps 23, 23, ... there is obtained brightness 
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which is twice the brightness obtained at such rated voltage. On the 
other hand, the service life is reduced to about one tenth. 

The reason why such strong brightness is to be obtained at the 
sacrifice of the service life is that it is intended to realize in a 
narrow space a lighting force which can afford a sufficient brightness 
even if there occurs extinction due to the first and second polarizers 
22, 18. 

Further, the reason why the lamps 23, 23, ... are connected in 
series is that it is intended to reduce the size of the lamp unit 26 
and simplify the structure of an electric system, for mounting in a 
narrow space. More specifically, the size of each lamp is reduced by 
using a lamp of 2.5V in rated voltage to thereby attain the reduction 
in size of the lamp unit 26, and a power supply of 12V necessary for 
the oscillator 24 can be used also for the lamp unit 26 without using 
a transformer to thereby simplify the structure of the electric 
system. 

On^th^ board 29 is formed a partial power-supply circuit 31 for 
the lamps.^3-r,. for example by printing, with terminal receiving holes 
32, 32 being formed in both end portions of the circuit 31. When the 
lamp unit 26 is mounted into the mounting hole 30 as mentioned 
previously, terminal pins 33p of connecting terminals 33 are fitted in 
the terminal receiving holes 32, 32 to make connection with a power- 



The reason why the lamp 26 is constituted as above and made 
detachable wholly as one unit is that the replacement thereof should be 
done in a simple manner to further facilitate the use thereof since the 
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service life of the lamp 23 is sacrificed for attaining a stronger 
brightness as noted previously. In this connection, it is most 
preferable in mounting and removing operations to utilize the mounting 
hole 30 formed in the case 5, provided that a complicated structure 
results. Therefore, instead of this structure there may be adopted a 
structure wherein a suitable receptacle portion for the mounting and 
removal of the lamp unit is formed in the interior of the case 5. 

The diffusion preventing mirror 27 is for preventing the light 
from the lamps 23, 23, ... from entering the optical path of the 
optical means 3 directly and for directing the light efficiently to the 
object M to be observed. The mirror 27 is provided so as to cover the 
lamps 23, 23, ... from above like eaves. 

The lighting/processing unit 28 comprises a diffuser panel 35, 
a heat rays absorbing plate 36 and the first polarizer 22, which are 
arranged in this order successively from the side closer to the lamp 
unit 26 so as to intersect the radiation of light from the lamp unit. 
The heat rays absorbing plate 36 functions to remove heat rays from the 
light emitted from the lamps 23, 23, thereby preventing the rise 

of the internal temperature of the case 5. The first polarizer 22 

functions to polarize the light emitted from the lamps 23, 23, 

The lighting using the resulting polarized light is utilized as 

explained previously. 

Second Embodiment (Fig. 5 to Fig. 8) 

An image pick-up apparatus 201 according to this embodiment is 
basically the same as in the first embodiment, as shown in Fig. 5, and 
it comprises an imaging means 202, an optical means 203, and a light 
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source means 204, which are enclosed in a case 205. The image pick-up 
apparatus 201 has a body portion of a size which permits the user to 
grasp the body portion easily by one hand. On the other hand, a front 
end portion of the apparatus 201 is bent in an inclined state with 
respect to the body portion to suit the observation of, for example, 
the face skin while the body portion is held by one hand. 

The imaging means 202, like the imaging means 2 in the first 
embodiment, comprises an imaging device 210 using a CCD and a control 
circuit unit 213 for controlling the imaging device 210 and for 
amplifying an image signal. But a difference from the imaging means 2 
in the first embodiment is recognized in that the imaging device 210 is 
connected to the control circuit unit 213 through a flexible cable 214, 
that is, the imaging device 210 is rendered movable freely with respect 
to the control circuit unit 213. 

Utilizing such free movability, the imaging device 210 is 
disposed in such a manner that a light receiving surface 210f of the 
imaging device 210 is orthogonal to an optical axis A of an image 
light which is incident front the bent front portion of the image 
pick-up apparatus, that is, in such a manner as to eliminate the 
necessity of changing the optical axis of the image light. 

It is a color filter 215 that is disposed in front of the 
imaging device 210. The color filter 215 functions to adjust the 
wavelength characteristics of light which enters the imaging device 
210, in accordance with color characteristics of the imaging device. 

As other components there are used optical means 203, optical 
lens 216, flare stops 217, polarizing unit 218, second polarizer 220, 





polarization plane rotating means 221, non-reflection image switch 223, 
first polarizer 224, light source means 204, lamp 225, oscillator 226, 
reflection image switch 227, lamp unit 228, diffusion preventing 
mirror 229, lighting/processing unit 230, partial power-supply circuit 
231, terminal receiving hole 234, mounting hole 232, connecting 
terminal 235, terminal pin 235p, diffuser panel 237, and heat rays 
absorbing plate 238. Since these components are the same as in the 
first embodiment, explanations thereof are here omitted. 
Third Embodiment (Fig. 9 to Fig. 12) 

As shown in Fig. 9, the image pick-up apparatus 302 according 
to this embodiment contains an optical system unit 310 and an imaging 
unit 311, and is also provided with a lighting unit 312. The image 
pick-up apparatus 302 is used as in Fig. 11. An image picked up by the 
apparatus 302 is reproduced on a display 304 of a display apparatus 303 
and is observed. The image pick-up apparatus 302 and the display 
apparatus 303 combine as a set and constitute a magnifying observation 
apparatus 301. 

The optical unit 310 comprises an objective lens 313 and plural 

flare stops 314, 314, Since the flare stops 314, 314, ... are 

formed projectingly in an annular shape to form a minimum optical path 
T required, the formation of such optical path T by those flare stops 
is extremely useful in obtaining a clear image. 

The imaging unit 311 comprises an imaging device 315 and a 
control circuit unit 318 for controlling the imaging device 315 and 
for amplifying an image signal, the imaging device 315 and the control 
circuit unit 318 being connected with each other through a flexible 
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cable 319. 

The objective lens 313, flare stops 314, 314, ... and imaging 
device 315 of both optical system 310 and imaging unit 311 are adapted 
to slide like arrow X in interlock with each other by means of a slide 
mechanism which utilizes a cam structure. 

More specifically, as shown in Fig. 10, the slide mechanism 
comprises a plurality of holding cylinders 321 (321a, 321b, 321c, 321d) 
for the optical system and for the imaging device, with roller 
projections 320 (320a, 320b, 320c, 320d) being formed on the periphery 
of the cylinders 321; an intermediate cylinder 323 having rectilinear 
guide slots 322 formed in the periphery thereof; and a cam cylinder 325 
having cam slots 324 (324a, 324b, 324c, 324d) for the optical system 
and for the imaging device, formed on the periphery thereof. These 
holding cylinders are combined together so that the holding cylinders 
321a, 321b, 321c and 321d are held slidably by the intermediate 
cylinder 323, which in turn is held by the cam cylinder 325 in a 
relatively rotatable manner. 

Therefore, as the cam cylinder 325 is rotated by an operating 
ring 326, the roller projections 320a, 320b, 320c and 320d are all 
individually restricted their movement by the cam slots 324a, 324b, 
324c and 324d which are each formed in a predetermined curvilinear 
shape, whereby the holding cylinders 321a, 321b, 321c and 321d are 
allowed to slide like arrow X. At this time, since the holding 
cylinders 321a, 321b, 321c and 321d are restricted their movement by 
the guide slots 322 of the intermediate cylinder 323, they are 
prevented from rotating with the rotation of the cam cylinder 325. 
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Consequently, the objective lens 313, flare stops 314, 314, . . . and 
imaging device 315, which are held in a fixed state by the holding 
cylinders 321a, 321b, 321c and 321d, slide interlockedly while 
maintaining a predetermined relation. 

The predetermined relation utilizes the fact that a 
magnification, m, obtained by the optical system has the relation of m 
= b/a (a: distance between the object M to be observed and the 
objective lens 313, b: distance between the objective lens 313 and the 
imaging device 315, Fig. 12). The objective lens 313 and the imaging 
device 315 are allowed to slide interlockedly so that a and b form a 
ratio which affords a stationary state between the image pick-up 
apparatus 302 and the object M to be observed, on the basis of a 
predetermined relation, namely, a relation of 1/a + 1/b = 1/f (f: focal 
length of the objective lens), thereby changing m = b/a continuously. 
By using such a slide mechanism it is made possible to change the 
magnification in a fixed state of the distance between the image pick- 
up apparatus 302 and the object M to be observed, that is, a so-called 
simple zoom structure is formed. As to the interlocking relation of 
the flare stops 314, ,314, these flare stops follow the optical 

path T which varies in response to sliding motions of the objective 
lens 313 and the imaging device 315. 

The lighting unit 312 comprises a light source 327 and a light 
condensing guide 328 for radiating light from the light source 327 
efficiently to a portion to be observed. 

In the light source 327, light from an external light-source 
lamp (not shown) is conducted up to the image pick-up apparatus, using 



-19- 




a bundle of optical fibers extending through a cable 329, and front 
ends for irradiation of optical fibers 329f, 329f, ... of such optical 
fiber bundle are implanted in an annular holding member 330. Light 
radiated from the irradiating front ends of the so-arranged optical 
fibers 329f, 329f, ... reaches an incident end face 330 formed at a 
base end of the light condensing guide 328 which will be described 
below. 

The light condensing guide 328 is formed in a hollow 
semi spher ical shape or a cylindrical shape having a hollow 
semispherical front portion, using a transparent material, e.g. an 
acrylic resin. A base end of its rear end portion is formed as the 
incident end face 330, and a through hole 331 is formed centrally of 
its front portion. The light radiated from the light source 327 
through the incident end face 330 travels through the solid interior 
under total reflection and is conducted up to the through hole 331, 
then radiates the portion to be observed of the object M in a nearly 
horizontal state from the inside surface of the hole. At the same time, 
light which has leaked inside the light condensing guide 32B without 
entering the incident end face 330 illuminates the portion to be 
observed as a drop light from above. The light condensing guide 32B 
also has a focusing function. With its front end abutted to the 
object N to be observed, the objective lens 313 is focused on the 
object M. 

Although in this third embodiment the simple zoom structure 
thereof is applied to the method in which light is conducted through a 
bundle of optical fibers from an external light-source lamp, that is, 
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an external light-source lamp method, it can be done easily by those 
skilled in the art to apply the simple zoom structure of this 
embodiment to such a light-source lamp built-in type structure as in 
each of the first and second embodiments on the basis of this third 
embodiment. 
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